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1-Introduction

Increased fossil fuel consumption has led to global
warming, resulting in a rise in Earth's surface temperature
in recent decades. This warming has imposed significant
impacts on various aspects of life, including the melting of
polar ice caps, rising sea levels, and widespread climate
change that has altered precipitation patterns.
Policymakers are faced with ongoing challenges in
addressing these issues, which necessitates continuous
monitoring and study of the climatic and ecological effects
in order to make effective decisions. The measurement of
Land Surface Temperature (LST) plays a crucial role in
understanding these changes. Various studies have utilized
meteorological station data, satellite imagery, and remote
sensing to analyze trends in LST. These research
endeavors have highlighted the impact of urban expansion
on surface temperatures and have examined the spatial and
temporal variations in LST across different regions. In
addition, some factors, such as solar radiation absorption
contribute to temperature differences between day and
night. However, despite these advancements, further
investigation is needed to understand the effects of surface
temperature changes on different climates, particularly in
local microclimates, such as in Khorasan Razavi Province,
Iran. This study aimed to address this research gap by
analyzing spatial and temporal changes in LST during
2003-2023 using satellite data from the Aqua sensor.

2- Materials and Methods

This research utilizes data from the Aqua sensor of the
MODIS mission, which provides images at different
spatial resolutions: 2 bands at 250-meter resolution, 5
bands at 500-meter resolution, and 29 bands at 1000-meter
resolution. The LST index is collected from the Aqua
sensor's product MOD11A1/061, which spans a period of
20 years from 2003 to 2023. This product offers a spatial
resolution of 1000 meters and provides daily temporal
resolution for both daytime and nighttime. To analyze the

data, weekly average images with a spatial resolution of 5
km were extracted within Khorasan Razavi province
(Figure 1) using Google Earth Engine. MATLAB software
was employed for time series trend analysis by linear
regression. The linear regression model was LSTt = a + bt,
where LSTt represents the LST value at time t, a denotes
the y-intercept indicating the estimated LST value at time
zero (t=0), and b indicates the slope representing the
change in LST per unit time interval.
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Figure 1. Different climates in Khorasan Razavi Province

3- Results and Discussion

The analysis of daily temperature trends revealed a
notable overall increase in most regions of the province.
As shown in Figure 2 (a), in the arid and semi-arid
climates, which cover a significant portion of the area,
about 99.34% and 99.86% of data points demonstrate an
upward trend, respectively. In contrast, the dry climate,
which is the largest in terms of coverage, exhibits the
highest number of data points indicating a decrease in
temperature.
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Figure 2. Trend of LST per decade in the study area; (a)
daytime trend; (b) nighttime trend

These points, mainly located in the southeastern part of
Mashhad city and attributed to agricultural activities,
experienced an average decrease of -0.17°C/decade, with
the lowest recorded temperature being -0.64°C/decade.
Conversely, only 0.45% of the total area of the province is
characterized by data points showing an increasing trend,
predominantly concentrated in humid and Mediterranean
climates. In these areas, the trend values are 1.25°C/decade
and 1.23°C/decade, respectively. The dry climate exhibits
the lowest increasing trend value at 0.81°C/decade. The
hottest data points in the 20-year trend are concentrated in
the dry climate, specifically in Bejestan city, where a
decline in vegetation has been observed during this period.
When analyzing night-time patterns [Figure 2 (b)], it
becomes apparent that Khorasan Razavi Province
underwent a significant surge in surface temperature
during the designated study period. In regions
characterized by humid, semi-humid, and Mediterranean
climates, all areas exhibited an upward trend, with average
temperature increases ranging from 0.8 to 0.9 degrees
Celsius per decade. Conversely, in arid, semi-arid, and
ultra-arid climates, approximately 96% of the province
witnessed a decline in trends, with the ultra-arid climate
experiencing the most substantial average reduction
(-0.22°C/decade). On average, the overall temperature rise
across these climates was approximately 0.60 degrees
Celsius. It is important to note that the semi-arid climate
showed the smallest decrease in surface temperature
(-0.79°C/decade) and the highest increase
(1.38°C/decade).

Legend

< Nimilar ‘

Reverse

~ ’: Climate Bullni:lr_\ d

Figure 3. Trend direction in different climates

Figure 3 highlights the distribution of diminishing
trends in the northeast, particularly in the Khangiran
region, which contrasts with the day-time trends observed
in vegetated areas. Similarly, the southwest regions, with
a lack of vegetation, also displayed a decrease in night-
time temperatures. Conversely, the results demonstrated
the most significant increases in night-time surface
temperature in limited areas of dry and semi-dry climates
in the south, as well as in other regions with Mediterranean
and semi-dry climates in the northern part of Razavi
Khorasan.

4- Conclusion

The findings of this study demonstrated the considerable
effects of land cover changes, particularly in agricultural
regions, on daytime temperatures, resulting in discernible
cooling effects. Nevertheless, agricultural land use has
minimal influence on night-time temperatures.
Furthermore, local climates do not appear to have a
significant impact on LSTs, irrespective of land cover type
and changes. These changes occur gradually and can be
effectively managed through appropriate measures.
Consequently, it is recommended that future research
concentrate on the effects of land use on surface
temperature changes and implementing suitable strategies
to proactively mitigate adverse climate-related
consequences.
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Spatial Assessment of Land Surface Temperature Trends in Different Climates of Khorasan Razavi Province
Using Aqua Satellite Imagery (From 2003 to 2023)

Mojtaba Goldani Hossein Etemadfard Ali Rezaei

Abstract Industrialization and the escalated consumption of fossil fuels have resulted in global warming, which has
caused alterations to nature, climate, and human life. The long-term monitoring and examination of parameters
associated with global warming, particularly land surface temperature (LST), using advanced technologies like remote
sensing, can contribute to a more comprehensive and precise understanding of this phenomenon. Solar energy during
the daytime, raising its temperature, while dissipation of energy gradually occurs during the night, leading to a
decrease in temperature. Here, a collection of images related to the LST was amassed over 20 years, from 2003 to
2023, for Khorasan Razavi Province in northeastern Iran, utilizing the MODIS data. These images were averaged
weekly. Subsequently, the surface temperature trend encompassing all climates in the region was determined through
linear regression. The findings demonstrate a general increase in the LST index during both daytime and nighttime;
however, the rise in surface temperature during the daytime exhibits a more substantial increase compared to
nighttime. The province is predominantly characterized by arid and semi-arid climates, with an average rise in surface
temperature during the day of 0.80°C and 1.07°C per decade, respectively, and during the night of 0.55°C and 0.59°C
per decade. Moreover, it was observed that there is no significant correlation between climate and surface temperature
trends. The daytime LST trend in areas with agricultural land use displays a decreasing pattern, whereas the nighttime
LST trend does not seem to be influenced by agricultural land use or vegetation cover.

Keywords Aqua, Climate, Khorasan Razavi, Land Surface Temperature, MODIS.
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1. Introduction

The need for retrofitted beam-to-column joints, which are
made without observing seismic details, is definitely an
important issue. Connection damage is reported as one of
the most worrying causes of building chain collapse in
effective earthquakes. The absence of transverse
reinforcement and insufficient bond length of the beam
bottom bars in the joint area are still existing seismic
weaknesses, which are still the subject of investigation and
presentation of a corresponding improvement plan. The
strut and tie method based on the knowledge of the finite
element method is a powerful and developable tool in the
non-linear field. In this research, analytical models are
presented for the evaluation of reinforced concrete side
beam-column joints with seismic, non-seismic, and
retrofitted details based on the method of joint enlargement
based on the strut and tie methods. The results of the non-
linear strut and tie modelling of retrofitted and un-
retrofitted samples showed that this model can detect the
effect of the shear reinforcement of the joint area on the
shear capacity and activated non-linear mechanisms,
including partial and total bond-slip of the longitudinal
beam reinforcements in the joint. Moreover, the influence
of the enlargement of the joint in the design of
rehabilitation and deterioration of stiffhess and strength is
one of the other capabilities of the proposed equivalent
truss-type model. The use of strut and tie model in the
existing and reinforced joint has led to the estimation of
the maximum force capacity of the sample with 6%
accuracy based on the accompanying experimental results.
In predicting the effective stiffness of the specimens, the
strut and tie models could provide 25% more convergent
response than the results obtained from the hard finite
element models based on the experimental results. This is
while reducing the time, computational cost, and
increasing the quality of understanding the developed strut
and tie method compared to the finite element micro
model.

2. Modelling of beam-column joints by the non-linear
strut and tie method
Abaqus finite element software was used for the non-linear

analysis of macro models. According to Figure 1, a load of
the control displacement type was considered to the beam
in the direction perpendicular to its longitudinal axis, and
an axial load of 0.16 A4f'c was applied to the top of the
column, and the boundary conditions were considered only
for the two ends of the columns.
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Figure 1. Loading, boundary conditions, and general
dimensions of the beam-column joint strut and tie model

According to Figure 2, modelling by the strut and tie
method for the control beam-column joint includes three
types of existing joints, namely joints with seismic details
(C1), joints without seismic details and without transverse
reinforcement in the joint area (C2), and joints without
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seismic details and transverse reinforcement with
insufficient bond length of the beam bottom bars in the
joint area (C3). In addition, the strut and tie model for
reinforced joints with seismic weakness was presented by
joint enlargement. All considered joints are modeled based
on the experimental specimens presented in our other
research.
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Figure 2. Strut and tie model for control and retrofitted
beam-column joints

For all the materials used in the strut and tie model, non-
linear behavior was considered according to the
experimental specimen and validation was performed in
the finite element environment. The stress-strain curves of
compressive and tensile behavior of concrete models are
specified in Figure 3. In this article, CDP models are used
for the 3D modelling of reinforced concrete beam-column
connections in the Abaqus program.

3. Results obtained from the strut and tie model

The load-displacement results of analysis by strut and tie
method along with finite element model results and
experimental results for seismic, non-seismic, and
retrofitted joints can be seen in Figure 4. The percentage
of low difference in effective stiffness and insignificant
difference in load such as yielding of the non-linear model

of compression and tension grip compared to the
experimental results shows that the ideal non-linear model
of compression and tension grip works well in predicting
force capacity and ductility in the form of monotonic
analyses. The proposed models have much closer results
than the micro-finite element models in agreement with
experimental specimens, and also predict well the strength
deterioration and the bond-slip effects of reinforcements in
non-seismic joints. Such a difference between two
different macro and micro models shows that innovative
and engineering-based simplification can lead to reliable
and accurate results. The strut and tie models presented for
retrofitted joints with the approach of joint enlargement
could well predict the increase of the force capacity and
sub-structure of the joint according to the dimensions of
the retrofitted tools.

Compressive & tensile stress (MP2)

% %% %% o
e strain

%o o
" Compressiv

Figure 3. Stress-strain curves of concrete in tension and
compression

4. Conclusions

In this research, for the existing reinforced concrete beam-
column joints with and without observing seismic details
(in absence of transverse reinforcement and with
insufficient bond length of the beam bottom bars in the
joint area), strut and tie models with the ability to predict
non-linear potentials are presented. The results of non-
linear models of strut and tie compared to the experimental
specimens showed that the presented models have an
accuracy of 5% in estimating the load such as yielding of
the joint (5% better than the results of micro finite element
models) and 14% in the prediction of the effective stiffness
of the specimen (26% better than the results of finite
element). It is also capable of predicting the shear capacity
of the joint, effect of the stiffness of the joint on the shear
capacity, formation of plastic joint, the deterioration of
stiffness, slipping of the reinforcement in the joint, and its
effect on the increase in strength and stiffness of the joint.
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Figure 4. Load-displacement curve results of the non-linear
STM method with experimental and FEA results; a) seismic
connections, b) non-seismic C2, ¢) non-seismic C3, and d)
joints retrofitted by the proposed method

The use of strut and tie models presented for retrofitted
joints by enlargement resulted in accurate force-
displacement responses of the specimens. The proposed
truss models with non-linear potential can well predict the
yield level of beam reinforcements, and by distributing the
forces in concrete and steel handles, the final response,
including the deterioration of strength and stiffness of the
model, is available. The ability to investigate the effect of
the enlargement dimensions of the joint in the present
retrofitting plan is one of the capabilities of the proposed
strut and tie model. The results obtained from the strut and
tie model indicated 8% load compliance, such as yielding,
and 15% effective stiffness compared to the experimental
results for retrofitted joints.
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Non-Linear Strut and Tie Modelling Approach of Retrofitted Reinforced Concrete Beam Column Joint by
Prestress Joint Enlargement
S. Ahmad Nezami Jalil Shafaei

Abstract The need to retrofitted beam-to-column joints, which are made without observing seismic details, is definitely
a live and important issue. Connection damage is reported as one of the most worrying causes of building chain
collapse in effective earthquakes. The absence of transverse reinforcement and insufficient bond length of the beam
bottom bars in the joint area are still existing seismic weaknesses, which are still the subject of investigation and
presentation of a corresponding improvement plan. The strut and tie method based on the knowledge based on the finite
element method is a powerful and developable tool in the nonlinear field. In this research, analytical models are
presented for the evaluation of reinforced concrete side beam-column joints with seismic, non-seismic and retrofitted
details based on the method of joint enlargement based on the strut and tie methods. The results of the nonlinear strut
and tie modeling of retrofitted and un-retrofitted samples show that this model has the ability to detect the effect of
shear reinforcement of the joint area on the shear capacity and activated nonlinear mechanisms, including partial and
total bond-slip of the longitudinal beam reinforcements in the joint. Also, the influence of the dimensions of the
enlargement of the joint in the design of rehabilitation and deterioration of stiffness and strength is one of the other
capabilities of the proposed equivalent truss-type model. The use of strut and tie model in the existing and reinforced
joint has led to the estimation of the maximum force capacity of the sample with 6% accuracy based on the
accompanying experimental results. In predicting the effective stiffness of the specimens, the strut and tie models were
able to provide 25% more convergent response than the results obtained from the hard finite element models based on
the experimental results. This is while reducing the time, computational cost and increasing the quality of

understanding of the developed strut and tie method compared to the finite element micro model.

Key words Beam-Column Joints, Reinforced Concrete Structures, Strut and Tie Method, Joint Enlargement,
Equivalent Non-Linear Truss.
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1-Introduction

Considering the growth of the urban population in recent
years, the quality of urban services and their improvement
is among the main challenges of the policymaking system
in the urban area. Policymaking is a process in which an

organization implements its ideas to achieve results and
create desirable changes in the real world.

Appropriate policies and strategies of urban services,
such as traffic congestion management, can affect the
quality of the urban life of citizens. Formulating and
implementing appropriate policies as the foundation for
the comprehensive development of countries is a profound
step towards their development, and not taking it into
account causes inefficiency and failure of the policy.
Incompatibility of goals and policies, along with hierarchy
from top to bottom are other reasons for the failure of
urban services. Policymaking in support of necessary
measures to prevent urban challenges can improve the
performance of urban services. Therefore, a suitable
framework should be considered in the design of
policymaking for the alignment of the policymaking tools
that interact with each other and try to increase the
communication between the stakeholders.

The evidence has shown that one of the issues that have
affected different countries in the world today in the field
of public administration is the weakness of the macro
conceptual model and the efficient structure of
policymaking in the field of urban services. Some studies
have provided models for urban service policymaking and
considered different factors. They have emphasized on
human, technical, financial, and structural systems and
some others consider the structure, institution, support,
executives, and executive organizations to be effective. In
this regard, the participation and cooperation between
stakeholders and actors in government policies has been
emphasized.

In addition, realism in policymaking, financial and
technical support, creating commitment between actors
and cultural relations are among the most important factors
in policymaking. Other studies have taken a different view
and stated that the obstacles to the implementation of
public policies in government organizations are the large
number of goals, vague goals, and unrealistic policies.

As the results of studies have shown, different factors can
play a role in the implementation of policies in different
areas, which have not yet been confirmed in the field of
municipal services. On the other hand, considering the
importance of municipalities in creating or limiting
developed cities, it is necessary to create a macro
policymaking framework to support urban development
and provide urban services. New ways of policymaking are
needed in the field of urban services for urban progress and
development. The problem is that incomplete and
wrong policymaking and inconsistent implementation
of policies can pose risks to urban development and the
provision of proper urban services to citizens.

To solve this problem, the researcher is looking for an
answer to the question what are the variables of the
municipal service policy model? How is the relationship
between the variables?

2. Methods
This research was conducted in both qualitative and
quantitative ways. In the qualitative part, semi-structured

interviews with experts and content analysis were used to
extract the indicators, components, and variables of the
model. In the quantitative part, we used the fuzzy
DEMATEL method to determine the relationships and
importance of components and variables. Finally, we
tested the specified relationships with the structural
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equation modeling method. According to the problem-
solving method, we have two groups of statistical
population. The statistical population of the qualitative
section had 15 experts, including senior managers of the
municipalities of Gilan province, who were selected in a
targeted way. The sample selection criterion was
theoretical ~ saturation. The experts had some
characteristics, including an experience of more than 15
years in executive positions related to urban services, post-
graduate education at least Master's degree, full knowledge
of urban services policy, and being available. The
statistical population for the model test consists of 4000
employees of Rasht municipality, of which 375 people
were randomly selected in seven sub-districts according to
Cochran's formula, and their five-point Likert scale
answers were obtained using SMART PLS software, the
third version of the test.

3. Analysis

The findings of the qualitative part showed that the
variables of the model included environmental (with the
components of laws, government, citizens, and relevant
organizations), economic (with the components of
resource management, income dynamics, sustainable
income generation, and credits), cultural (with the
components of citizen culture, organizational culture, city
Islamic council, and the culture of upstream and
supervisory organizations), operational (with the
components of human capacities, evaluation, institutional
coordination, and executive), content (with the
components of the society, policymakers, and executives).
The findings of the fuzzy DEMATEL section showed that
"environmental”, "cultural”, "economic", "content", and
"operational” variables were influential. Figure 1 shows
the map of the relationship network and how the variables
influence and are influenced.

1/00 ~ environmen
m cultural

0/50 -
0/00 conomlg ]

21 2\/3\ /4 2/5 2/6
-0/50 -
-1/00 A content ‘
-1/50 - operational

Figure 1. Map of the network of relationships between the
variables of the policymaking model in the field of urban
services

Figure 1 shows that the operational variable for
formulating and implementing policymaking is a problem
and a challenge that should be improved faster.
"Environmental" variable is the most influencing factor
that improves policymaking in the field of urban services,
and the priority of managers should be emphasizing this
variable to solve operational challenges. For the proper
operationalization of policymaking, it is necessary to pay
attention to the content factors of it.

Structural equation modeling method and SMART
PLS software have been used to test model relationships.
The findings showed that the factor loading of the indices
of the constructs was more than 0.5, Cronbach's alpha was
greater than 0.7, the composite reliability was higher than
0.7, and the measurement model was confirmed. After
confirming the measurement model, the evaluation
structural model was checked. Finally, beta coefficients of
the path and significant values between the relationships
of the variables in the model were obtained. These findings
are listed in Table 1.

Table 1. Beta coefficients and significant values related
to the model

Model variables Beta T results
Environmental factor > cultural 0.886 | 19.038 ok
‘En\;ironmental factor > economic factor 0.537 3.765 ok
Environmental factor > content 0.922 | 13.724 ok
‘Ehn‘v‘iF(‘)‘nmental factor > operational factor | 0.48 4.236 ok
Cultural factor > economic factor 0.282 2.068 ok
Cultural factor > content factor 0/017 0.345 | Not ok
Cultural factor > operational factor 0.072 2.10 ok
Economic factor > content factor 0.082 1516 | Not ok
Economic factor > operational factor | 0.077 2.659 ok
content factor > operational factor 0.382 3.433 ok

4. Conclusion and Suggestions

What has excited our research is the experts' emphasis and
confirmation on "cultural™ and "content" variables in urban
service policies. This finding shows that laws,
government, citizens, and relevant organizations have
played an important role in the implementation of policies.
It is suggested that a suitable and up-to-date law be
approved and implemented for coordination and synergy
in the implementation of policies and management of
resources and revenues.

The “cultural” variable has a positive and significant
effect on economic and operational. The existence of an
organizational culture with collaborative styles and based
on an executive approach to laws and regulations improves
cooperation and coordination in policy implementation
and ultimately prevents project failure and subsequent
costs. A culture based on collective and collaborative work
is suggested, and handing over decision-making powers
based on managerial styles in the policy implementation
environmental should be considered.

The “content” and “economic” variables have a
positive and significant effect on “operational”. Based on
this finding, clear and realistic goals, consideration, and
priority of public concern in policies can be effective in
monitoring and implementing operations. It is suggested
that managers present clear and detailed plans in
formulating policies and seek help from experts and elites
in this regard.

One of the limitations of the current research is caution
in generalizing its findings to other organizations. It is
suggested that researchers investigate the role of people's
participation in the implementation of policies in the
development policy.
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Designing the Policy Making Model of Municipal Urban Services with a Qualitative-Quantitative
Approach
Morteza Sharifi Hassan Amiri Mahmoud Modiri Farzaneh Beigzadeh

Abstract Weakness in policy making stops the increase in quality and improvement of services to citizens, and this
problem has made the need for new ways of policy-making model in the field of urban services to be felt more for the
progress and development of the city. Therefore, the current research aims to provide a policy model of urban services
of the municipality to help in the proper provision of urban services and urban development. For this purpose, the
present research has been carried out in a developmental-applied way and in two guantitative-qualitative phases. The
research community in the qualitative part of the experts includes the senior managers of the municipality, who were
selected by a non-probability and theoretical sampling method in the number of 15 based on the theoretical saturation
criterion, and in the quantitative part, the statistical population of municipal employees in the number of 350 people
randomly. It is a floor. The findings of the qualitative part with the content analysis method showed that the model
includes five variables "environmental”, "economic"”, "cultural”, "content”, and "operational" along with 20
components. The findings of the quantitative part with fuzzy Dimetal method showed that "environmental”, "cultural®,
"economic", "content" variables respectively affect the "operational” variable. The findings of the structural equation
modeling method for the model test showed that the environmental variable has a positive and significant effect on
"cultural”, "economic"”, "content" and "operational”. Also, the "cultural" variable has a positive and significant
relationship with "economic™ and "operational”. But the relationship between "cultural” and "economic" with "content”
was not confirmed. It is hoped that managers and statesmen can achieve success in the proper implementation of
policies by focusing on appropriate laws and economic support.

Key words Policies, Municipal services, Urban policies.
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1. Introduction

Despite the advancement of science and the
industrialization of societies, the generation of massive
wastes from industries is a serious concern because much
of this waste contain chemicals harmful to the
environment. Recycling and reuse of waste, in addition to
economic savings, also has environmental benefits. The
construction industry is known as a good place to accept
recycled materials. The use of recycled materials in
concrete helps to improve its properties and has become
more important due to cost reduction and compatibility
with the environment. However, there is very little
research on the use of sugar waste, especially carbonate
cake, in the construction industry. By filling the research
gap between this calcarcous gold and construction
materials and blossoming the application potentials of
sugar  waste, especially carbonate cake, an
environmentally friendly green concrete can be produced.
One of the best places is to use these materials instead of
cement because cement itself is a big pollutant for the
environment, and as a result, the recycling value
multiplies.

According to the literature, it is clear that waste
carbonate cake can replace a percentage of cement used in
concrete. However, in the studies, the method of using
carbonate cake in the concrete mixing plan and in other
words determining the best way to use it has not been
mentioned. Therefore, in this article, three different
methods of using carbonate cake in making concrete,
including dissolving in water of mixing plan, sieving, and
grinding were examined, and the best method of use has
been introduced. In order to achieve this goal, first, a
mixing plan was prepared with a water to cement ratio of
0.35 and concrete samples were made with the percentages
of replacing carbonate cake instead of cement equal to 5,
10, 20, 30, and 40, and finally, the compressive strength of
28- and 56-day samples were evaluated for all three
methods of dissolving in water, sieving, and grinding. To
determine the tensile strength of the samples, the Brazilian
test was performed on the samples made only by the
optimal method (milled method) with different
percentages of carbonated lime waste and the 28-day
tensile strength of the samples was measured.

2. Experimental Program

The aggregates in different sizes were obtained from the
mines of Isfahan city, Iran. Drinking water was also used
and the maximum ratio of water to cement in mixing plans
was considered to be 0.35. Moreover, type 2 Portland
cement manufactured by Ardestan Cement Factory located
in Isfahan, Iran, was used. The carbonate cake produced in
Nagsh Jahan factory in Isfahan was utilized as a substitute
for cement in concrete production. The mixing plan of
samples is shown in Table 1.

Table 1: Details of the concrete mixing plan with different
percentages of carbonate cake
(kg per cubic meter of concrete)

Mix PC CK Water | Sand Fine Coarse
code agg. agg.

CKO 400 0

CK5 380 | 20
CK10 | 360 | 40
CK20 | 320 | 80
CK30 | 280 | 120
CK40 | 240 | 160

1524 | 1075 | 400 250

3. Results and Discussion

- Compressive strength

Carbonated lime powder from sugar factories was replaced
with cement in three ways in green concrete, and the
compressive strength results were investigated and
evaluated (Figures 1 and 2). The results indicated that the
method of dissolving carbonated lime in the mixing design
water had the lowest compressive strength. In the mixing
plan with the dissolving method, the water was absorbed
by the carbonated lime powder and there was not enough
moisture to mix and lubricate other components, such as
cement and aggregates. Another reason for this significant
decrease in compressive strength can be considered the
chemical reactions created between water and carbonate
cake. Due to the high calcareous property of the carbonate
cake, by dissolving in the water of the mixing plan, the
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calcareous material blooms and this further reduces the
strength of the concrete.

The results obtained from concrete produced with
carbonate cake by sieving method also showed a decrease
in the compressive strength of concrete samples containing
waste powder compared to the control samples without
powder. In this method, the strength reduction rate was
better than the dissolved method as the materials that
remain on the sieve are mainly limestone lumps that are
separated from the waste powder by the sieve. This causes
the difference between the mixture and the original sample
and the reduction of its lime percentage will result in a
decrease in concrete strength.

The results in all three methods indicated a decrease in
the compressive strength of the samples with the addition
of carbonate cake to the concrete mixture. However, the
use of carbonate cake by grinding method was the best
technique of using carbonate cake in concrete because the
calcareous property of the material was preserved and it
showed the best chemical reaction in the formation of
concrete when combined with water and other materials.
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Figure 1. 28-day compressive strength of concrete samples
with different percentages of carbonate cake
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Figure 2. 56-day compressive strength of concrete samples
with different percentages of carbonate cake

- Tensile Strength

In the previous step, the grinding method was recognized
as the best method for adding carbonate cake powder to
concrete. Therefore, to determine the tensile strength of
concrete, carbonate cake powder was added to concrete
only by the grinding method. The results of the samples
subjected to the Brazilian tensile test (Figure 3) showed
that the replacement of carbonated lime residue with a
certain amount of cement does not significantly reduce the
tensile strength of ordinary concrete.
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Figure 3. Tensile strength diagram according to different
percentages of calcium carbonate cake

4. Conclusion
In this research, to determine the best method of adding
carbonate cake to concrete, carbonate cake was used with
three different methods, including dissolving in water of
mixing plan, sieving, and grinding. After conducting
laboratory tests to determine compressive and tensile
strengths with different percentages of carbonate cake, the
following results were obtained:

- The worst results were related to concrete samples made
with carbonate cake dissolved in water. The results of the
compressive strength of the samples made by this
method indicated a significant decrease in the
compressive strength of the samples with the increase of
carbonate cake in the concrete mixture.

- The best method to use carbonate cake in concrete was to
use milled carbonate cake, and it can be replaced by at
least 20% of the weight of cement, without significantly
reducing the strength of concrete.

- The tensile strength of the concrete samples declined with
the rise in carbonate cake powder compared to the
control sample, but this decrease was not significant until
the substitution of 20% of the weight of carbonate cake
in the concrete strengthening part.

- It seems that carbonate cake is also used in other building
materials due to its calcareous properties and can be
traced from this point of view.

- It is worth mentioning that the carbonate cake recycling
causes reduction in industrial waste, waste transportation
cost, waste disposal cost, and removing inappropriate
smell and organic materials. Therefore, the use of this
green concrete in the construction industry is
recommended.
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The Effect of the Method of Using Waste Carbonate Cake on the Compressive and Tensile Strengths
of Green Concrete

Zahra Heydari Rasoul Shadnia Davood Mostofinejad Shadzi Rezaei

Abstract A large amount of waste from sugar factories is accumulated as waste. The purpose of this research is to
recycle the waste of these factories, called carbonate cake (calcium carbonate mud, lime carbonate and lime sludge),
which production is a serious problem for these factories and the environment, as a substitute for part of the cement
used in concrete. Due to the heterogeneous size of the particles and for the greater similarity of the size of its grains
with cement particles, carbonated cake with three methods:dissolved in water of mixing plan,sieved and milled, was
used in different designs. Laboratory concrete samples were made with a water-cement ratio of 0.35 and with different
percentages of replacing carbonate cake instead of cement equal to 5, 10, 20, 30 and 40, and finally, the compressive
strength of the 28- and 56-day samples and the tensile strength of the 28-day samples was measured. The results
showed that the best method of using carbonated cake in concrete is to use milled carbonated cake and it is possible to
replace it up to at least 20% by weight of cement, without significantly reducing the compressive and tensile strengths
in concrete. Quantitatively, the results indicate that the compressive strength of the 28-day and 56-day samples and the
tensile strength of the 28-day samples with 20% waste powder instead of cement have decreased by 6.5, 10, and 5.4%,
respectively, compared to the control samples without powder. It is worth mentioning that the carbonate cake recycling
causes reduction in industrial waste, waste transportation cost, waste disposal cost and removing inappropriate smell
and organic materials. Therefore the use of this green concrete in the construction industry is recommended.

Key words Sugar factory waste, Recycling, Carbonate cake, Strength, Green concrete.
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1. Introduction

Transportation includes three main elements: human or
passenger as a travel agent, infrastructure as a platform for
traveling (e.g., roads, railways, waterways, air, and
terminals), and vehicles as means of travel (e.g., car, bus,
and motorcycle). Transportation planning strategies both
directly (by changing the amount of land used for
transportation facilities) and indirectly (by changing the
accessibility of uses) affect land use, which is influenced
by the sustainable development approach (reducing the use
of private cars, decreasing environmental pollution, and
changing and diminishing fuel consumption) through the
parameters of reducing travel length and time, decreasing
travel demand, developing the rail network, and proximity
of the origin and destination of trips in land use planning.
The outcomes have been the reduction of land use and the
preservation and development of green space and natural
environment, increasing density and creating mixed uses.
Moreover, investigating the effective factors in
transportation and urban uses with a sustainable
development approach can be useful. Some of these factors
include paying attention to public transportation and
pedestrian development, increasing density to raise the
demand for public transportation, and creating mixed uses
to reduce the time and place of trips. In addition, the
priority of designing the above measures around the
stations of public transportation systems, especially in the
dense parts of the city in the form of an urban development
model with a focus on transportation (TOD1) can lead to
the development of sustainable transportation, which will
be investigated in this research. One of the basic problems
of our country is the lack of a holistic view of the
transportation network in order to improve traffic
problems and improve the level of user satisfaction. Due
to the development of the urban fabric of northern cities in
recent years, many of these cities (e.g., Najir and Amol)
are composed of two dense tissues in the central area of the
city and a newly developed tissue in the outer area of the

city. The innovation of this research is measuring the areas
of the fabric of northern cities Najir and Amol. We expect
that the transportation network can develop the
sustainability of transportation and the movement of
people. This development can be in the field of diverse
facilities for walking, cycling, and public transportation, as
well as access to uses and the existence of mixed users,
which are the principles of sustainable transportation
development and increased accessibility. As a result, the
movement of people within these cities will be reduced.

2. Methods

In the first stage, the theoretical foundations, including the
physical indicators of the users, as well as the indicators
related to the road network, were examined according to
the research basics. It is worth mentioning that the
indicators are in two categories: 1- the network of roads
and transportation indicators and 2- the structure and body
of users. The indicators in the first category entail the
width of the road, the width of the sidewalk, permeability
and number of intersections, and parking conditions. The
second category encompasses the type of use, mixed-use,
building density, and number of floors with height density,
which are in two systems. These are independent variables
to measure the development of sustainable transportation,
which is called smart development and growth, and as it
was mentioned, it creates a basis for people to meet their
daily needs, increases access, and reduces displacement by
personal and motor vehicles. Next, the literature related to
the research topic was addressed in more detail. In the
second stage, according to the study area, potentials, and
capacities regarding the relationship between the
mentioned two categories of indicators with the
sustainable development of transportation, the desired
indicators and the likely influencer were selected. In the
third stage, considering the determined indicators and
initial perceptions of the environment and examining
issues, such as road width, building density, height, and
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land use, a questionnaire was designed to collect
information from people. The questionnaire was
standardized in terms of frankness and number and way of
writing questions from the respondents' point of view, and
according to the statistical indicators (statistical
population, the degree of dispersion of the primary results
obtained, and the expected confidence percentage). It was
distributed among the people of the study area. In the
fourth stage, by using mathematical and statistical
modeling, the relationship of independent variables with
the dependent variable sustainable transportation
development (high accessibility and reduction of
movement in dense urban areas) was examined. It should
be noted that the evaluation criterion in modeling was the
t-test. The correlation coefficient was used to present the
model in the fifth step after measuring the amount of the
dependent variable (sustainable transportation) in the
neighborhoods. Dense urban textures, deficiencies, and
potentials were examined and after the conclusion, a series
of suggestions were made.

3. Conclusion

According to the obtained results, the process of
development of sustainable transportation from the center
of Amol city to the outside - the quality of which weakens
as it reaches the peripheral wall - is because Amol is a
mononuclear city. Therefore, the density and diverse uses
are mostly concentrated in one core, leading to the
development of sustainable transportation in terms of land
use. However, regarding communication features and the
transportation system, these have caused congestion in
these areas. It is suggested that this type of city be
transformed from a single core to multiple cores to provide
different and mixed services and uses in the surrounding
areas, reducing congestion and developing features related
to the network and transportation system. The outcome
will be increased safety of pedestrians, reduced
interference between riders and pedestrians, the possibility
of using bicycles, and easier access.
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A Model to Evaluate the Physical Characteristics and Uses Transport Network in Dense Urban
Structures with Emphasis on the Development of Sustainable Transport

Rezvan Babagoli Morteza Mohammadzadeh Mohsen Amouzadeh Omrani

Abstract The main goal of this research is to measure the areas of urban contexts that, according to the uses and
characteristics of the transportation network, can develop the sustainability of transportation and the movement of
people. In order to achieve this goal, in this research, first of all, the features related to sustainable transportation in two
systems of urban uses and transportation network in Amol city were studied using questionnaires, field surveys and
information obtained in previous projects. then using statistical regression modeling based on the observations of the
dependent variable questionnaire, i.e. measuring the quality of sustainable transportation features in different
neighborhoods (in 12 designated neighborhoods) dependent on independent variables related to the transportation
system and land use was taken The results of the model showed that among the 10 independent variables related to the
network and the transportation system, such as: the condition of the pedestrian network in terms of the quality of the wall
and attractive design for pedestrians, the condition of cycling and the quality of its use have a suitable significance level
(sig< 0.05) and also independent variables related to uses such as intensity and density of buildings and the presence of
mixed and integrated uses are effective in the model. According to the negative and positive coefficients of the t and B
test, it can be concluded that people are not satisfied enough in the field of network and transportation system due to the
poor condition of footpaths, poor safety of pedestrian traffic and the lack of suitable conditions for cycling, but in the
field of The use (density and presence of mixed uses) have relative satisfaction according to the context of the localities,
therefore, in order to develop sustainable transportation as much as possible, more attention should be paid to the
development of two variables related to the network and the quality of the transportation system.

Key Words Walkability, Transit oriented Development, Sustainable Transport, Dense Context, Land Use.
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1- Introduction

Today, for telecommunication purposes, prestressed
guyed towers have become more common than other self-
supporting towers. The use of prestressed cables in
engineering structures has gained significant popularity.
Some examples are industrial unit chimneys, transmission
towers, wind turbines, and building retrofits. Guyed masts
are telecommunication towers equipped with guy wires,
which are tensioned cables used to stabilize the tower. The
guyed mast is acknowledged as a slender structure with
highly non-linear geometrical behavior.

An early study used a simple method of analyzing
guyed masts. The cable angle was assumed constant at 45
degrees in the work of Bell et al., and optimization
variables were cable diameter, cable prestressing force,
and vertical and diagonal member cross-sections. Other
studies in the field of guyed masts investigated the
dynamic behavior of guyed masts with prestressed cables
under lateral forces, the effects of prestressed values, and
proposed relationships to estimate the frequency values of
structures.

In the research of Saudi et al., the natural frequencies
were identified by measuring the ambient response of a
full-scale guyed mast. Subsequently, a detailed 3D finite
element model was created to replicate the measured
dynamic characteristics. Structural parameters were
adjusted to generate the global modes that corresponded to
the peaks identified in the spectral analysis. According to
the research results, as the weight of the antenna increases,
the frequency values of the guyed masts decrease. In 2003,
a case study of a full-scale model was conducted using
analytical and experimental methods at a height of 50
meters. The study aimed to record the forces generated by
wind on the guyed mast structure.

In a similar study, Luzardo et al. examined the effects
of the initial tension of guys in a range of 5%-20% of the
breaking load, and changes in the fundamental period of
the mast and the values of the displacement of the guyed,

the axial forces. According to the results of the research,
increments of the prestressing force of the cables caused
an increase in the natural frequency of the structure.

The main objective of the current study was to obtain a
design that would maximize the frequency of the Guyed
masts. Meta-heuristic algorithms are applied in
optimization problems in a variety of fields, including
engineering, economics, and computer science. In this
paper, three population-based meta-heuristic algorithms
are employed for frequency optimization of Guyed masts.
These algorithms consist of the Genetic Algorithm (GA),
Firefly Algorithm (FA), and Particle Swarm Optimization
Algorithm (PSO) aimed to maximize the natural
frequencies of Guyed masts while satisfying their
constraints. The study on optimizing the position of the
cable anchorages along the pole of a guyed tower using
algorithms demonstrates that the optimal values for these
angles are approximately 35 degrees without pretension
forces in the guys. Additionally, the optimum cable angle
is 75 degrees when subjected to prestressed guy cables.
Keywords: Guyed mast, Genetic algorithm, Firefly
Algorithm, Particle Swarm Algorithm, Optimization

2-Problem Statement

The methodology of the present work aimed to maximize
the frequency of the Guyed masts by utilizing a combined
approach of a relaxed penalized objective function
formulation and structural analysis of Guyed masts.

In this study, the cable angle with the horizon and the
position of the prestressed cable anchorages along the pole
of a guyed tower are defined as design variables. The use
of optimization algorithms with tens of design parameters
involves analyzing the mast structure and calculating the
objective function numerous times.

3- Numerical Examples and Discussion
Example 1
Comparing the vibrational frequency responses of the
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system assuming the rigidity of the mast structure and also
considering that the cable behavior is modeled with an
ideal spring and sufficient pre-tension. According to
Figure 1, the schematic model of the guyed mast with
prestressed cables is considered as one-degree-of-freedom
system. Each prestressed cable consists of two variables:
angle and vertical connection position of the cable at the
height of mast.

NIINTINNNNS IS 7777w 77F7.

Figure 1. Scheme of the guyed mast with prestressed cables

Example 1 has been solved under two conditions: the
cable is modeled by two-ideal-spring and ideal spring by
removing the compressive cable. It can be seen from the
results found out by meta-heuristic algorithms and analysis
solutions that the optimum angle is 35 degree. This paper,
considering the influence of pre-tension force of cables,
took the lateral stiffness of the spring from reference
number 22. Under the guy cables with pre-tension force,
the optimal angle for cable arrangement is 75 degrees.

Example 2

In this example, a guyed mast with 36.5 m height was
considered. The frequency of the structure and the
optimum angle of cables could be determined by varying
the number of prestressed cables, which ranged from 2 to
12 at the height of the guyed structure,.

Example 3

In this section, the variation in the guyed mast frequency
in relation to the guyed height variation from 60 m up to
400 m was investigated. The number of cables was
determined by dividing the height of the mast by 15 m.
Prestressed force of cables was about 10% of the breaking
strength of the cable, and the diameter of the clusters of
guys was also 30 mm. The weight of the antenna at top of
the guyed mast was 100 kg, and unit weight of the guyed
structure was 25 kg per unit length. In this part, the optimal
cable angle was 75 degrees.

Example 4
Investigating the variation in the unit mass of guyed masts
and the weight of antennas on top of the mast is crucial for

optimizing the design and ensuring structural stability. The
present study indicated that as the initial unit mass of the
guyed mast increases, the fundamental frequency of the
structure decreases. This implies that heavier weights or
masses attached to the mast result in lower natural
frequencies in concern to the dynamic properties of the
guyed mast. The observation suggests that increasing the
concentrated mass of the antenna does not significantly
affect the frequency characteristics of the structure.

Example 5

The guyed mast frequency changes in Example 1 can be
examined by analyzing variations in the pre-tension force
of cables and considering two modes: when the cables are
loaded (weight of the cable) and unloaded (lack of weight).
The frequency of the structure increases when the pre-
tension force is increased and the weight of the cables is
considered. The range of prestressing forces can vary
significantly, typically falling between 1% to 95% of the
breaking load of the cable.

4- Conclusions
In this study, the optimization of the cable angle on a
guyed mast was investigated using three different
optimization techniques: GA, FA, and PSO.
The results are summarized as follows:
1. The recommended optimal angle for the cables is 75
degrees in relation to the horizon.

2. Increase in the number of cables in the guyed mast
leads to a higher level of structural stiffness, resulting
in a rise in the vibrational frequency values.

3. The optimal values for cables angle are
approximately 35 degrees without pretension forces
in the guys. Additionally, the optimum cable angle
is 75 degrees when subjected to prestressed guy
cables.

4. The most cost-effective method to enhance the natural
frequency of the guyed mast structure is reducing the
unit weight of the guyed.

5. With an increase in the prestressed cable force values,
the process of increasing the frequency of the cable
mast is significant. Raising the prestressed cable
force by four times results in approximately a
doubling of the frequency of the guyed mast
structure.
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Determination of Optimal Position of Cables in Guyed Masts by Using Meta-Heuristic Algorithms
Houshyar Eimani Kalehsar Amirreza Esmaeile Aghdam

Abstract Guyed masts are slender, tall structures widely used to support various types of antennas in the field of
telecommunications. These structures consist of a tall vertical mast laterally supported at several levels along its height
by sets of inclined pre-tensioned cables. It is well known that natural frequencies are fundamental parameters that
affect the dynamic behavior of structures. Optimizing natural frequencies of Guyed masts is an important issue in
structural engineering. The main objective of this study presented in this paper is to obtain a design that will maximize
the frequency of the Guyed masts. Meta-heuristic algorithms are applied in optimization problems in a variety of fields,
including engineering, economics, and computer science. In this paper, three population-based meta-heuristic
algorithms are employed for frequency optimization of Guyed masts. These algorithms consist of the Genetic Algorithm
(GA), Firefly Algorithm (FA) and Particle Swarm Optimization Algorithm (PSO) aims to maximize the natural
frequencies of Guyed masts while satisfying their constraints. The study on optimizing the position of the cable
anchorages along the pole of a guyed tower using algorithms demonstrates that the optimal values for these angles are
approximately 35 degrees without pretension forces in the guys. Additionally, the optimum cable angle is 75 degrees
when subjected to prestressed guy cables.

Key words Guyed mast, Genetic algorithm, Firefly Algorithm, Particle Swarm Algorithm, Optimization.
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